Regulation of genes for enzymes involved in fatty acid synthesis.
The levels of malic enzyme and fatty acid synthase are increased by feeding and decreased by starvation in liver in vivo and are increased by triiodothyronine and decreased by glucagon in hepatocytes in culture. Cloned malic enzyme and fatty acid synthase cDNAs are being used to analyze regulation of these unique genes. Dietary regulation of both enzymes occurs at pretranslational steps. Increased transcription and increased mRNA stability contribute about equally to a 20-fold increase in malic enzyme mRNA level when starved ducklings are refed. In contrast, a 10-fold increase in the level of fatty acid synthase mRNA is largely accounted for by increased transcription of this gene. In chick-embryo hepatocytes incubated in serum-free medium containing insulin, triiodothyronine causes a greater than 10-fold increase in levels of both malic enzyme and fatty acid synthase mRNAs. Kinetic and inhibitor experiments suggest a protein intermediate in the increases of malic enzyme and fatty acid synthase mRNAs caused by triiodothyronine. For malic enzyme, the stimulation by triiodothyronine is predominantly posttranscriptional. Glucagon decreases the level of malic enzyme mRNA by 90 to 95%, with regulation occurring at a posttranscriptional step. Inhibitor experiments suggest that stimulation of the degradation of malic enzyme mRNA is partially responsible. Glucagon inhibited fatty acid synthase mRNA level by less than 50%; the inhibited step has not been identified. Thus, the coordinated regulation of malic enzyme and fatty acid synthase proteins by nutritional state may involve different hormones regulating at different points. A surprisingly large component of the regulation is posttranscriptional.